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" L E T I , CENG, BP 8 5 X, F -3 8 0 4 1 G r e n o b l e C e d e x , F r a n c e I n t h e p r e s e n t work, we r e p o r t on t h e o p t i c a l p r o p e r t i e s 6 f Er3+ and Ho3+ i o n s embedded i n some s o l i d -s t a t e m a t e r i a l s . YLiF4 s i n g l e c r y s t a l s a r e one of them. s i n g l e c r y s t a l s [1, 2] and shown t h a t i n h e a v i l y doped samples, energy t r a n s f e r mechanisms occur through s e v e r a l modes i n c l u d i n g up-conversion and c r o s s -r e l a x a t i o n t r a n s f e r s ( r i g h t p a r t o f f i g u r e 1). The same dynamics i s observed i n t h e f l u o r i d e 3+ .
The o t h e r c l a s s c o n s i s t s o f f l u o r i d e glasses, well-known f o r t h e i r wide range of t r a n sparency p a r t i c u l a r l y i n t h e m i d -i n f r a r e d region. T h e i r compositions a r e t h e f o l l o -
glasses. I n p a r t i c u l a r , self-quenching mechanisms w i t h i n E r Tons o f t h e green f l u o r e s c e n c e o r i g i n a t i n g from 4~3 / 2 , represented as 4 4 4 4 4 '3/2' 4 1~5 / 2 + '9/2' 3:~3/2 and S31Z, 4~1512-4~9 / 2 , a r e shown t o be v e r y e f f i c i e n t as t h e Er c o n c e n t r a t i o n increases ( t a b l e 1 ) .
The i n f r a r e d f l u o r e s c e n c e processes o f d i r e c t l y e x c i t e d ~0~' i o n s were analyzed 5 as a f u n c t i o n o f t h e ~0~' c o n c e n t r a t i o n . The i n c r e a s e o f t h e I 7 l e v e l l i f e t i m e w i t h 3+ Ho c o n c e n t r a t i o n i n YLiF4 and i n f l u o r i d e g l a s s e s o n l y a t low concentrations, i s i n t e r p r e t e d by a r e a b s o r p t i o n o f t h e 2 p m emission by t h e 5~ ground s t a t e . Such 8 "03+ c o n c e n t r a t i o n dependence i s n o t observed f o r 'I6. The h i g h Ho3+ c o n c e n t r a t i o n behaviour (> 1 I ) f o r 5I i s t h e same as f o r 5i6 : t h e decrease o f t h e l i f e t i m e i s 7 due t o t h e d i f f u s i o n and t r a p p i n g o f energy.
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3+
3+ A d e t a i l e d a n a l y s i s o f t h e Er +Ho energy t r a n s f e r mechanisms was c a r r i e d 3+
3+ . o u t i n YLiF4:Er , Ho s i n g l e c r y s t a l s f o r v a r i o u s Laser e x c i t a t i o n s i n t h e e x c i t e d s t a t e s o f ~r~+ i o n s i n t h e v i s i b l e and i n f r a r e d r e g i o n s C 3 1. I n f l u o r i d e glasses, these t r a n s f e r s were s t u d i e d o n l y under i n f r a r e d l a s e r e x c i t a t i o n i n t h e 4
'13/2 and 4~,1,2 l e v e l s . The f l u o r e s c e n c e dynamics i s w e l l d e s c r i b e d by our models and theref o r e q u i t e w e l l understood. I n t h e t a b l e 2 a r e gathered t h e quantum e f f i c i e n c i e s o f some energy t r a n s f e r s i n t h e i n f r a r e d . S p e c i a l a t t e n t i o n was drawn on t h e d i f f e r e n t
3+
e x c i t a t i o n channels which p o p u l a t e 'I7 Lowest e x c i t e d s t a t e o f Ho , owing t o t h e 5 5 prime i n t e r e s t o f t h e 1 7 , I 2 p m i n f r a r e d l a s e r t r a n s i t i o n . Three main channels, c a l l e d I R I , IR2 and RED a r e shown t o be e f f i c i e n t , a s
o f t h e ~r~' e x c i t a t i o n l e v e l f o r t h r e e bi-doped 'fLiF4:S0 % Er , x % ~0~' ( X = 0.5, 2, 5) s i n g l e c r y s t a l s .
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